We examined the expression patterns of the two homologous genes, spinal cord-derived growth factor (SCDGF)/platelet-derived growth factor (PDGF)-C/fallotein and SCDGF-B/PDGF-D in the rat central nervous system. In the spinal cord, SCDGF/PDGF-C/fallotein was expressed in the floor plate at embryonic day (E) 11 and also in the ventricular zone at E16 but not in adult. However, SCDGF-B/PDGF-D was prominently expressed in the adult motoneurons, although faint expression was observed in the ventral ventricular zone at E16. Also in the brain, the expression of SCDGF/PDGF-C/fallotein was more remarkable at E16 than at adult. It was highly expressed in the cortex, pontine area and choroid plexus at E16. Contrary to SCDGF/PDGF-C/fallotein, SCDGF-B/PDGF-D expression was notable in several nuclei at adult. q
Results and discussion
We and others reported the two related genes, spinal cord-derived growth factor (SCDGF)/platelet-derived growth factor (PDGF)-C/fallotein (Hamada et al., 2000; Li et al., 2000; Ding et al., 2000; Tsai et al., 2000) and SCDGF-B/PDGF-D (Hamada et al., 2001; LaRochelle et al., 2001; Bergsten et al., 2001 ) called SCDGF and SCDGF-B below. Both of them have the common characteristic domain structures and the mitogenic activities, and were categorized into a new subfamily in the PDGF/vascular endothelial growth factor superfamily (Hamada et al., 2000 (Hamada et al., , 2001 .
Northern blot analysis revealed that both SCDGF and SCDGF-B mRNAs exist in all the tissues examined at embryonic day (E) 16 and adult ( Fig. 1) , although their expression levels were considerably different. Their expressions were commonly strongest in kidneys at both E16 and adult, and also high in adult adrenal glands. In the eyes, SCDGF expression was low but that of SCDGF-B was relatively high at both stages. The most distinct difference was observed in skeletal muscle, SCDGF was expressed high at embryo but low at adult, whereas SCDGF-B was low at both stages.
Southern blot hybridization analyses indicated that SCDGF and SCDGF-B exist as a single copy gene in rat genome (data not shown). However, two transcripts of SCDGF (3.6 and 2.9 kb) were detected (Fig. 1) . The only one product of the expected size was detected by reverse transcriptase-polymerase chain reaction (RT-PCR) using the primers which can detect a full-length open reading frame (ORF, data not shown), indicating that two types of the splicing variants in unidentified region or two termination sites of transcription exist. Although SCDGF-B transcript detected by Northern blot hybridization was single (3.8 kb) (Fig. 1) , the splicing isoform of SCDGF-B lacking six amino acids are known (Hamada et al., 2001) . Both the transcripts were detected by RT-PCR in all the tissues examined (data not shown).
In the rat spinal cords, Northern hybridization analyses revealed that the expression of SCDGF was higher at E16 than at adult, whereas SCDGF-B expression was lower at E16 than at adult, although their expression levels were low (Fig. 1A) . In situ hybridization analyses detected the signals of SCDGF mRNA in the floor plate and notochord at E11 and E16 ( Fig (Fig.  3A ). In contrast with SCDGF, no signal of SCDGF-B mRNA was observed in the spinal cord at E11 (Fig. 2E,F ) and the faint signal was detected in the ventral ventricular zone at E16 (Fig. 2G,H) . In the adult spinal cord, however, its prominent signal was restricted in the large ventral horn cells located in the region corresponding to the lamina IX of Rexed (1954) , probably motoneurons (Fig. 3F) . To confirm that these positive cells are motoneurons, Fluoro-gold was used to label motoneurons retrogradely. All the Fluoro-gold positive cells expressed SCDGF-B mRNA (Fig. 3G,H) . The expression of SCDGF-B in motoneurons was not detected even at E21 (Fig. 3B) , but weak signals were observed at postnatal day (P) 1 (Fig. 3C ) and clear signal could be detected at P21 (Fig. 3D,E) and kept on to adult (Fig. 3F) .
In the rat brain, the expression of SCDGF was observed only in the ventral ventricular zone of mesencephalon at E11 (Fig. 4A) , although SCDGF-B expression was silent in any region at E11 (Fig. 4B and data not shown) . At E16, the remarkable expressions of SCDGF were observed in the ventricular and subventricular zones of cortex (Fig.  4C) , the ventricular zone adjacent to floor plate in pontine area (Fig. 4E ) and the epithelial tissue of choroid plexus (Fig. 4G) . On the contrary, no or weak signals of SCDGF-B were detected in these regions (Fig. 4D,F,H) , except, in the thalamus and in the floor plate and the ventricular zone not adjacent to the floor plate of the pontine area (compare Fig. 4C with D and E with F). In the adult brain, SCDGF expression was slightly observed in anterior olfactory nucleus (Fig. 5A,B ) and pontine nuclei (Fig. 5C,D) . However, the notable signals of SCDGF-B were detected clearly in the following nuclei: interpeduncular nucleus (Fig. 5E,F), oculomoter nucleus (Fig. 5E,G) , medial geniculate nucleus (Fig. 5E,H) , suprachiasmatic nucleus (Fig.  5I,J) , motor trigeminal nucleus (Fig. 5K,L) , facial nucleus (data not shown), abducens nucleus (data not shown), ambi- guus nucleus (Fig. 5M,N) , hypoglossal nucleus and area postrema ( Fig. 5O,P) .
Materials and methods
Wistar rats (SAITAMA GIKKEN) were anesthetized with pentobarbital (50 mg/kg, intraperitoneally (i. p.)) for all the experiments. Labeling of motoneurons with Fluorogold (Flurochrome) was performed as in Kashihara et al. (1987) . Rat spinal cords, brains and embryos were fixed with paraformaldehyde. The frozen specimens were cut at 20-mm thickness on a cryostat, and mounted onto silaniedcoated slides. In situ hybridization was performed with RIor digoxigenin-labeled single strand RNA according to the method described in Yoshida et al. (1993) or Takahashi et al. (1996) . aon, anterior olfactory nucleus; pn, pontine nuclei; ipn, interpeduncular nucleus; omn, oculomoter nucleus; mgn, medial geniculate nucleus; scn, suprachiasmatic nucleus; mtn, motor trigeminal nucleus; abn, ambiguus nucleus; hn, hypoglossal nucleus; ap, area postrema.
